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INTERNATIONAL SOCIETY ON OXYGEN TRANSPORT TO TISSUE 2004-2005
The International Society on Oxygen Transport to Tissue is an interdisciplinary society comprised of approximately 260 members worldwide. Its purpose is to further the understanding of all aspects of the process involved in the transport of oxygen from the air to its ultimate consumption in the cells of the various organs of the body. The annual meetings bring together scientists, engineers, clinicians and mathematicians in a unique international forum for the exchange of information and knowledge, the updating of participants on latest developments and techniques, and the discussion of controversial issues within the field of oxygen transport to tissue. Examples of areas in which members have made highly significant contributions include electrode techniques, spectrophotometric methods, mathematical modeling of oxygen transport, and the understanding of local regulation of oxygen supply to tissue and fluorocarbons/blood substitutes. Founded in 1973, the society has been the leading platform for the presentation of many of the technological and conceptual developments within the field, both at meetings themselves and in the proceedings of the society. These are currently published by Kluwer Academic/Plenum Publishers in its "Advances in Experimental Medicine and Biology", which is listed with an impact factor in the Science Citation Index. At this Meeting we had 93 registered participants (including speakers, accompanying persons and students).
Executive Committee Elected New Members -ISOTT 2004
The Scientific Program included 86 presentations by participants from North America, Europe, Asia, and Australia. We congratulate Dr. Fredrick Palm (Sweden), Dr. Richard Olsson (Sweden) and Dr. Derek Brown (Switzerland) for being selected as award winners for, respectively, the Melvin H. Knisely Award, the Dietrich W. Lübbers Award and the Britton Chance Award, based on the scientific excellence of their submitted papers and scientific activity. This year was the first time that the "Duane Bruley Student Travel Award" was awarded. During the Gala Dinner at the Cocevola Restaurant (Andria), ten postgraduate students who had presented a paper at the meeting were selected as winners of this Award.
As President of the 32 nd ISOTT Meeting, also on behalf of the editors, I would like to thank all the prestigious participants for their great scientific and social contributions. 
AWARDS KNISELY AWARD
The Melvin H. Knisely Award was first presented by ISOTT at the 1983 annual banquet to acknowledge a young investigator (35 years of age or less) for outstanding achievements in research related to oxygen transport to tissue. This award acknowledges the pleasure that Dr. Knisely derived from assisting and encouraging young scientists and engineers to contribute to the study of the transport of anabolites and metabolites in the microcirculation. His many accomplishments in the field have inspired developing investigators to follow in his footsteps. The continuation of this award aims to encourage young scientists and engineers to join ISOTT and aspire to generate high quality research in the area of oxygen transport to tissue.
TERMS OF THE AWARD
A candidate must not pass his/her 36 th birthday before the date of presentation of the award. A candidate must provide evidence of sustained activity in research related to oxygen transport to tissue. A candidate must be a member of ISOTT or eligible for membership. A candidate must be present at the annual meeting and make an oral or poster presentation of his/her work. The work is to be published in the annual ISOTT proceedings. A candidate who is unsuccessful in any given year can be re-nominated in a subsequent year if he or she continues to meet the necessary criteria. 
MELVIN H. KNISELY AWARDEES

LÜBBERS AWARD
The Dietrich W. Lübbers Award was established in honour of Professor Lübbers' longstanding commitment, interest, and contribution to the problems of oxygen transport to tissue and to the Society.
TERMS OF THE AWARD
The Lübbers Award is made to a young investigator 30 years of age or less (with the nomination and sponsorship of an ISOTT member) and will consist of travel support to the meeting at which the award is made. The selection will be based on the scientific excellence of the individual's first authored manuscript on the topic of oxygen transport as judged by the members of the organizing committee of the annual meeting. The recipient of the award will be made known prior to the annual meeting in order to enable timely distribution of travel funds.
BRITTON CHANCE AWARD
The Britton Chance Award was established in Rochester 2003 in honour of Professor Britton Chance's long-standing commitment, interest, and contribution to the problems of oxygen transport to tissue and to the Society. This year is the first time this award has been made.
TERMS OF THE AWARD
The Chance Award is made to a young investigator 30 years of age or less (with the nomination and sponsorship of an ISOTT member) and will consist of travel support to the meeting at which the award is made. The selection will be based on the scientific excellence of the individual's first authored manuscript on the topic of oxygen transport as judged by members of the organizing committee of the annual meeting. The recipient of the award will be made known prior to the annual meeting in order to enable timely distribution of travel funds.
2004 Derek Brown (Switzerland)
DUANE BRULEY STUDENT TRAVEL AWARD
The Duane Bruley Student Travel Award is made to postgraduate students who are registered at the Meeting and present a paper. This award is made at the discretion of the ISOTT President who can also consider the particular situation (for travel costs, etc) of these students. The ISOTT President can select no more than 10 students and a total of US$ 4000 can be allocated for these Awards. This First of all I wish to thank the President of the Conference, Dr. Giuseppe Cicco, for his great efforts and personal commitment in making this scientific event possible. In addition, I wish to thank the distinguished scientists, coming from all over the world, for their attendance at the Conference. I am very glad that the ISOTT Annual Meeting takes place in Bari, because in our University a Research Center is operating on topics concerning Hemorheology, Microcirculation, Oxygen Transport and non-invasive optical technologies. About 25 researchers in the fields of medicine and physics are involved in the activities of the Center with relevant scientific results. I thank Dr. Giuseppe Cicco, who has been for several years the Scientific Coordinator of this Center, for his sound competence and great engagement. I hope that the time you will spend in Bari will be full of scientific achievements and interesting discussions. I also hope that you will enjoy and appreciate our natural beauties and artistic monuments". 
INTRODUCTION
The study of microcirculation has always been an important target for many scientists, because it is there that the main functions linked with tissue life are realized. It is well known that the main functions of the microcirculation are the transport and exchange of metabolic substances, oxygen, carbon dioxide and nutrients between the blood and tissues. Many alterations in microcirculation induce changes in physiology and consequently induce pathologies.
During proliferation of capillaries (angiogenesis) there is often thickening of the capillary basement membrane and arterial wall. In other situations (such as system vasculitis) it is possible to have rarefaction of capillaries (decrease in capillary loop number), in hypertension it is also possible to find an increase in vascular tortuosity, connected with microaneurisms. Endothelial swelling and capillary plugging are often present in diabetes and metabolic disease (proteinosis). In inflammatory diseases, leukocyte adhesion is present in many previous pathologies, often it is possible to see hyperviscosity, hemoconcentration and sludges with a decrease in Red Blood cell (RBC) deformability, and a decrease in tissue oxygenation. In these conditions vasomotion abnormalities are often present. 
CEMOT AIM
The aim of CEMOT is to encourage collaboration between different scientists in order to optimize the study of tissue oxygenation, microcirculation and hemorheology in different pathologies strongly related to interested specialities (Fig 1) .
CEMOT operators are connected and continuously exchange their scientific and clinical experience with colleagues operating in the Departments of General Surgery and Liver Transplantation, Hematology, Nephrology, Physics, Internal Medicine, Ophthalmology, Obstetrics, and Neurology (Fig.2) . 
CEMOT: A SHORT HISTORY
CEMOT began as a simple laboratory of microcirculation in hypertension. Dr. Giuseppe Cicco and only two co-workers were employed in this laboratory. Later, in 1993, the laboratory became the 'Laboratories of hemorheology and microcirculation' still under the direction of Dr. Giuseppe Cicco.
In 1996 the first LORCA (Laser assisted Optical Rotational Red Cell Analyzer) from the Netherlands arrived in these laboratories. Many results were produced on this instrument between 1996 and 1998. Much of this work was presented at the Second 
HEMORHEOLOGY
The first experiments in hemorheology were performed in 1675. Antoni van Leeuwenhoek was the first to study the shape of RBCs with his newly developed microscope. From these early experiments of Antoni van Leeuwenhoek, 1 hemorheology underwent continuous development to arrive ultimately at the realization by Herbert Meiselman (in Los Angeles, USA) (Fig. 4) and Max R. Hardeman (in Amsterdam) (Fig. 3) of the Laser assisted Optical Rotational Red Cell Analyzer (LORCA). LORCA is a computerized instrument served by dedicated software able to detect RBC deformability (Elongation Index=EI) evaluated at different Shear Stress, from 0.3 to 30 Pascals (Pa). Nowadays, we routinely consider only the standard shear stress at 30 Pa. LORCA is also able to evaluate the aggregation half-time (T½), expressed as a ratio of values expressed in seconds 2-4 (Fig.5 ).
My first experience with hemorheological measurements was in Siena (Italy) in 1989 in the Institute of Internal Medicine with the Director, Prof. Sandro Forconi, a great scientist and Professor in Internal Medicine and in Hemorheology. There I learned about the Erythrocyte Morphologic Index (EMI) according to Zipursky (Toronto) 5-7 and applied in Italy by Forconi (Siena). Using an optical microscope with an objective lens under immersion with glycerol, it is possible to study a fresh venous blood sample (50 µl) in EDTA (Ethyl -Dimetyl -Trichloro -Acetic Acid) with a phosphate buffer (0.115 M , pH 7.3 -7.4) fixed with glutaraldehyde at a concentration of 0.3%. The number of bowls and discocytes per 100 cells are detected under the microscope (Fig. 6 A,B) . After this, the EMI, that is the ratio between the bowl-shaped erythrocytes and discocytes (n.v. >1), is calculated as:
Number of bowls EMI = Number of discocytes Bowls 55%, discocytes 44% Echinocytes and Knizocytes 1% A B Figure 6A ,B. Microscope images useful for EMI as Bowls (#) and Discocytes ( §)
During a close collaboration with the Department of Internal Medicine, we studied the RBC alterations and hemorheology in alcoholism. In our center (CEMOT), we examined 19 alcoholic subjects (14 males and 5 females aged 40 6 years) and 18 controls (11 males and 7 females aged 36 4 years). Alcohol withdrawal was initiated 3 months before the trial.
No significant alterations were found in the Elongation Index in alcoholics when compared with controls whilst we found a decrease in RBC aggregability T½ when compared with controls. § §
COMPUTERIZED VIDEOCAPILLAROSCOPY
Computerized videocapillaroscopy is another very useful technique in the study of microvasculature "in vivo". The traditional capillaroscope was simply a microscope that statically evaluated the nail bed capillaries of the 4 th finger of the left hand. Today it is possible to explore many other parts of the human body (eyes, head, hands, arms, legs, etc.) using the computerized videocapillaroscope [8] [9] (Fig.7) . Routine videocapillaroscopy is widely used in clinical practice including angiology (POAD -Peripheral Occlusive Arterial Disease), phlebology, rheumatology (systemic progressive sclerosis and systemic lupus erythematosus), cardiology (hypertension), vascular surgery, dermatology, surgery (organ transplantation), oncology, endocrinology (diabetes, hypothyroidism), and psychiatry (schizophrenia, epilepsy, oligophrenia) (Fig.  8) .
Capillaroscopy could offer many other important contributions to scientific research. For example, capillaroscopy could be useful for mapping the regional architecture of microvessels in physico-mechanical, hemodynamic, neuroendocrine, postural and other stimulations. It could also be used detect the response of microvessels to pharmacological stimuli as well as endogenous and exogenous stimulations. Capillaroscopy is able to monitor the efficacy of drugs and to study the microcirculation -tissue relationships at different ages of patients. Finally, capillaroscopy could be used to evaluate regional dynamic hemorheology.
LASER DOPPLER AND TRANSCUTANEOUS OXYMETER
We are also able to evaluate the transcutaneous oxygen partial pressure and CO 2 using the Perimed instrument Periflux System 5000 (Fig. 9) , which is able to detect concomitantly TcPO 2 and TcPCO 2 using a Combi Sensor (Fig. 11) , while blood flow is measured using laser Doppler and expressed in perfusion units. 
OXYRAF DEVELOPMENT
A prototype oxymeter (Oxyraf) was developed during a collaboration between the Physics Department (Prof. PM Lugarà, Prof. R. Tommasi and Prof. L. Nitti), myself and RAF Electronics (Bari, Italy) in 1998. I have presented many papers arising from work carried out in CEMOT, Bari using this prototype in previous ISOTT conferences (Hanover 1999 , Nijmegen 2000 , Manchester 2002 9-13 . An important characteristic of this instrument is its ability to detect the percentage O 2 saturation anywhere on the human body, not only on the index finger or on the ear as applies with standard pulsed oximetry. The functional principle of the Oxyraf (Fig. 10) is measurement of the intensity of the light rays using two different wavelengths backscattered after crossing living tissues and interacting with Hb and HbO 2 .
The Oxyraf uses two light emitting diodes (LEDs) similar to the Pulse Oxymeter (PO). One LED operates at 650 nm (Hb absorption) and the other one operates at 830 nm, in the infra-red (i. r.) and near the isosbestic point at which Hb and HbO 2 show the same absorbance. The percentage HbO 2 saturation can be expressed as a linear function of the ratio of absorption coefficients at the two wavelengths of these LEDs. We have thus developed a new prototype based on fiber coupled laser diodes to illuminate patient tissue with low power near infrared radiations always at two different wavelengths. Backscattered radiation is collected using four optical fibers and the resulting signal is analyzed to evaluate tissue oxygen saturation.
INTRAERYTHROCYTIC CYTOSOLIC CALCIUM (ICC)
We evaluate ICC in erythrocytes washed in saline phosphate buffer (PBS) and incubated with FURA 2/AM (Perkin Elmer) at 37° C over a 30-minute period. Fluorescence is detected using a spectrofluorimeter (Perkin Elmer LS30) at the wavelength ( ) 335 nm for FURA 2 -Ca ++ complex and 385 nm for FURA 2 free Ca ++ . Calcium content is expressed as the ratio of fluorescence values at 335 and 385 nm [14] [15] [16] [17] [18] [19] .
ACETYLCHOLINESTERASE (AChE)
Increase in AChE enzyme activity can be translated into reduced RBC membrane deformability, making the passage of red blood cells through the vessels more difficult [20] [21] .
PERIFLUX NIRO
An experimental study was carried out with the 1 st Surgical Unit and Liver Graft Center of Bari University to investigate changes in liver microcirculation following warm
